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TITLE OF THE INVENTION 

INFORMATION STORAGE MEDIUM CONTAINING INTERACTIVE GRAPH I C GRAPHICS 
STREAM, AND REPRODUCING APPARATUS AND METHOD THEREOF 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the priority of Korean Patent Application No. 2003-56725, filed on 
August 16, 2003 and Korean Patent Application No. 2004-6976, filed on February 3, 2004, 
respectively, in the Korean Intellectual Property Office, the disclosures of which are incorporated 
herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0002] The present invention relates to interactive data, and more particularly, to an information 
storage medium containing an interactive graph i c graphics stream used in controlling 
reproduction of multimedia contents, and a reproducing apparatus and method thereof. 

2. Description of the Related Art 

[0003] In order to control multimedia contents provided to a user, a menu to manage the 
multimedia contents is provided together with the multimedia contents to the user. Through this 
menu, contents producers provide a variety of options of managing the multimedia contents to 
the user. The user is provided with functions such as playing of a movie by chapters and 
viewing of bonus tracks, in addition to simple reproduction of audiovisual (AV) streams, such as 
playing movies. 

[0004] A menu to manage the multimedia contents includes text information. Here, text 
information refers to information solely formed of text. In other words, text information is 
information written in different languages, including Korean, English, and Japanese, about the 
multimedia contents. A contents producer who produces and provides multimedia contents to 
the user produces menus in a variety of languages and stores the contents in a storage medium 
so that the contents can be sold to people in various languages. In the conventional DVD, data 



1 



Serial No. 10/822,772 

forming this menu are produced and stored separately for each language. This is to simplify 
controlling the data in a DVD reproducing apparatus. 

[0005] FIG. 1 is a diagram showing menu streams for respective languages stored in a 
language unit of a conventional DVD. Here, a menu stream is a stream in which a menu that is 
produced and includes audio, video, sub-picture, and highlight information is multiplexed as one 
stream. 

[0006] Referring to FIG. 1, it can be seen that a menu stream 130 is prepared separately for 
each language. 

[0007] FIG. 2 is a block diagram of a reproducing apparatus in which a DVD reproducing 
apparatus selects a language according to predetermined system parameters and reproduces a 
menu stream written in the selected language. 

[0008] Referring to FIG. 2, the DVD reproducing apparatus selects a menu corresponding to a 
language set by a user in advance according to a predetermined rule. Preset language 
information is stored in a system parameter storage unit 210. A menu language selection unit 
220 reads, for example, a menu language code stored in system parameter #0 (SPRM0), and 
selects a menu stream having the same value as the menu language code, by selecting one 
among the menu streams described above while referring to FIG. 1 . A decoder 230 reproduces 
the selected menu stream. 

[0009] If menus are thus prepared for respective languages, storage space is seriously wasted 
because non-text information such as video data, which consumes a large amount of space and 
does not have a language limitation, is included in menus prepared for the respective 
languages. In addition, there is a problem in that it is impossible to change a language while 
video data is being reproduced. Also, because a method of selecting a menu is predetermined, 
the menu cannot be selected by criteria other than languages. 

SUMMARY OF THE INVENTION 

[0010] The present invention provides a method and apparatus of selecting and reproducing an 
interactive graphics stream according to a result of executing a program that selects an 
interactive graphics stream desired by a user among a plurality of interactive graphics streams, 
and an information storage medium containing the plurality of interactive graphics streams.a a 
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information storag e m e d i um conta i ning an interact i v e graphic str e am in wh i ch l anguag e 
i nformation can bo chang e d on l y by na vig a t i on commands and cannot be changed by a user's 
op e rat i ons. 

[0011] According to an aspect of the present invention, there is provided a method of selecting 
and reproducing one interactive graphics stream among at least one interactive graphics 
streams. The method includes loading and executing a program that selects an interactive 
graphics stream among the at least one interactive graphics streams, and reading and 
reproducing the interactive graphics stream selected by the program. Th e pr e s e nt i nv e nt i on also 
provid e s an apparatus and m e thod by wh i ch among menu str e ams obtain e d by mu l t i p l exing t e xt 
information wr i tt e n in a var ie ty of languages and data common l y us e d by r e sp ec t i v e l anguag e s, 
on e str e am i s s ele ct e d and r e produc e d. 

f00121 Additional aspects and/or advantages of the invention will be set forth in part in the 
description which follows and, in part, will be obvious from the description, or may be learned by 
practice of the invention. 

IQQ42ir00131 According to afi- another aspect of the present invention, there is provided an 
information storage medium including audiovisual (AV) data, navigation data that is a set of 
navigation commands related to reproduction of the AV data, and at least one interactive 
graphics stream among which one interactive graphics stream is selected and reproduced 
according to a result of executing a program that selects one among the at least one interactive 
graphics streams. and an int e ract i v e graphic str e am wh i ch controls r e production of th e AV data, 
wh e r e in l anguag e i nformat i on of th e int e ract i v e graph i c stream can b e chang e d only by th e 
navigation commands a nd cannot b e chang e d by a us e r's op e rat i ons. 

[0013]Additiona l asp e cts and/or advantages of th e inv e nt i on wi l l b e s e t forth in part i n th e 
d e script i on wh i ch fol l ows and, i n part, w i ll b e obv i ous from th e d e scription, or may b e le arn e d by 
practic e of th e inv e ntion. 

[0014] According to another aspect of the present invention, there is provided an apparatus for 
selecting and reproducing one interactive graphics stream among at least one interactive 
graphics stream. The apparatus includes a processor which loads and executes a program that 
selects an interactive graphics stream among the at least one interactive graphics streams, and 
a decoder which reads and reproduces the interactive graphics stream selected by the 
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program. a mult i m e d i a data r e producing apparatus i nc l uding a m e mory wh i ch stores attribut e 
informat i on i nc l uding l anguag e i nformation of an int e ract i v e graph i c str e am contro lli ng 
r e product i on of th e mu l t i m e dia data; a proc e ssor which, accord i ng to th e languag e i nformation, 
l oads and e x e cut e s a program to s ele ct an int e ract i v e graph i c str e am written in the languag e of 
th e l anguag e i nformation; and a d e coder which r e coivos and d e cod e s th o s el ect e d int e ract i v e 
graphic str e am . 

Accord i ng to anoth e r asp e ct of th e pr e s e nt i nv e ntion, th e r e i s prov i ded a mult i media data 
r e producing m e thod includ i ng r e ad i ng attr i but e i nformation contain i ng l anguag e i nformat i on of 
an i nt e ract i v e graph i c str e am control li ng r e product i on of th e mu l tim e dia data; according to th e 
l anguag e i nformation, loading and e x e cuting a program to s ele ct an i nt e ract i v e graph i c stream 
written i n th e l anguag e of th e l anguag e i nformat i on; and r e c e iving and d e cod i ng the se le ct e d 
i nt e ractiv e graph i c str e am, 

[0015] According to another aspect of the present invention, there is provided a computer 
readable recording medium having embodied thereon a computer program for executing the 
method in a computer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] These and/or other aspects and advantages of the invention will become apparent and 
more readily appreciated from the following description of the embodiments, taken in 
conjunction with the accompanying drawings of which: 

FIG. 1 is a diagram showing menu streams for respective languages stored in a 
language unit of a DVD; 

FIG. 2 is a block diagram of a reproducing apparatus in which a DVD reproducing 
apparatus selects a language according to predetermined system parameters and reproduces a 
menu stream written in the selected language; 

FIG. 3 is a diagram showing that among mew -interactive graphics streams written in 
respective languages, an interactive graphics a m e nu stream corresponding to a value stored in 
a register is reproduced according to an embodiment of the present invention; 

FIG. 4 is a block diagram of a reproducing apparatus of an interactive graphics a -mew 
stream according to an embodiment of the present invention; 
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FIG. 5 is a flowchart of a method of selecting one interactive graphics mew-stream 
among a plurality of interactive graphics streams based on language information according to 
an embodiment of the present invention; and 

FIG. 6 is a schematic diagram showing the operations of the reproducing apparatus of 
FIG. 4 when a-me wan interactive graphics stream is included in a movieclip. 

DETAILED DESCRIPTION OF THE EMBODIMENTS 

[0017] Reference will now be made in detail to the embodiments of the present invention, 
examples of which are illustrated in the accompanying drawings, wherein like reference 
numerals refer to the like elements throughout. The embodiments are described below to 
explain the present invention by referring to the figures. 

[0018] FIG. 3 shows that among interactive graphics m ew-streams written in respective 
languages, an interactive graphics a m e nu stream corresponding to a value stored in a system 
register is reproduced. 

[0019] Here, a m e nu str e am i s us e r i nt e raction data us e d to contro l r e product i on of multim e d i a 
data and i s r e f e rr e d to as an i nt e ract i v e graph i c str e am. Th ean interactive graphic graphics 
stream can be changed only by navigation commands related to reproduction of multimedia 
data and cannot be changed by a user's operation. A navigation command has a plurality of 
navigation registers, and among the navigation registers, there is a player status register (PSR) 
indicating the status of the reproducing apparatus. The player status register will be explained 
later referring to table 1 . Among player status registers, an example of a register related with 
language will be described below. 

[0020] Assuming, for example, that a value initially stored in the system register is 2, a menu 
stream written in English is reproduced. If reproduction of one playitem is finished, a 
subsequent playitem should be reproduced. However, there may be no playitem written in 
English; thus, in this case, after a playitem written in Korean is reproduced, a playitem written in 
English may be reproduced as shown in case 1 310, or after the Korean playitem is skipped, the 
English playitem may be directly reproduced as shown in case 2 320. Thus, while a menu 
stream written in a predetermined language is reproduced, in order to reproduce a menu stream 
written in a different language, a process in which a value stored in a predetermined register is 
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read and is compared with an ID value corresponding to the language of the menu stream is 
performed. 

[0021] FIG. 4 is a block diagram of a reproducing apparatus of a-mew an interactive graphics 
stream. Referring to FIG. 4, if the power is first supplied to the reproducing apparatus 400 or a 
user e x e cut e s a m e nu s ele ction proaram selects an interactive graphics stream for a menu , a 
processor 420 loads and executes a program 440. By using information preset in system 
registers 410, the program 440 selects one mem- interactive graphics stream among a plurality 
of mews- interactive graphics streams written m -according to a variety of languag e s attributes . 
The information present in the system registers 410 includes language information, parental 
level information, and subtitle language information. Accordingly, a A -decoder 430 r e c e iv e s 
reads and decodes the- one menu data wr i tt e n i n a l anguag e corr e spond i ng to th e s ele ct e d 
mew referring to such various types of attribute information . The program 440 is a navigation 
command included in a program object that is a set of navigation commands and is executed 
before a plavlist that is a command to reproduce an audiovisual (AV) stream is executed so that 
a user or a content author can select an interactive graphics stream. The system register 410 
may be implemented as a plurality of shift registers, a memory or other kinds of storage. 

[0022] There are many methods used to select one mem -interactive graphics stream among a 
plurality of interactive graphics streams written according to a variety of attributes because 
system registers used to select an interactive graphics stream include various types of attribute 
information. One among the plurality of interactive graphics streams can be selected 
according m e nus i n a var ie ty of languag e s. T e xt informat i on correspond i ng to menu language 
information preset by a user or by a reproducing apparatus manufacture r can b e s ele ct e d . 
Alternatively, menus for adults and for children can be separately reproduced using preset view 
class information referred to as a parental level. Additionally, when no menu language is 
specified by a user, a predetermined menu based on a subtitle or audio language is reproduced 
and presented to the user. There is still another method in which by utilizing a general purpose 
register, a menu corresponding to a value stored in the register is reproduced. 

Table 1 shows contents of a player status register (PSR): 



Name 



Description 
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0 


Interactive Graphics 


Interactive Graphics Stream Number 


1 


Audio 


Audio Stream Number 


2 


Presentation Graphics 


Presentation Graphics Stream Number 


3 


Angle 


Angle Number 


4 


Title 


Title Number 


5 


Chapter 


Chapter Number 


6 


PlayList 


PlayList Number 


7 


Playltem 


Playltem Number 


8 


Presentation Time 


Presentation Time in 90Khz 


9 


Timer 


Navigation Timer 


10 


Selected Button 


Button Number in Selected State 


11 




reserved 


12 




reserved 


13 


Parental 


Parental Level 


14 


Video Configuration 


Player Configuration for Video 


15 


Audio Configuration 


Player Configuration for Audio 


16 


Audio Language 


Language Code for Audio 


17 


Subtitle Language 


Language Code for Presentation Graphics 


18 


Menu Language 


Language Code for Menu Description 
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19 


Interactive Graphics 
Language 


Language Code for Interactive Graphics 


20 




Reserved 








63 




Reserved 



[0023] Referring to Table 1 , it can be seen that various types of attribute information including 
language information and other information described above are recorded in a plurality of player 
status registers. For example, menu language information is recorded in register PSR 18, 
which is read first. If the value in the register corresponds to Korean (ko), a register PSR 0 is 
set to 0, and if the value corresponds to English (en), the register PSR 0 is set to 1 . Then, a 
playlist is played. It is predetermined that a Kor e an m e nu an interactive graphics stream e^ae 
English m e nu stream written in Korean or English is reproduced depending upon whether the 
value of register PSR 0 is 0 or 1 . 

[0024] Referring to FIG. 4, it can be seen that a menu stream comprises a shared stream such 
as audio and video, and as an example of an interactive str e am compris i ng graphics stream, text 
information written in a variety of languages. The text information written in a variety of 
languages may be comprised of text data and graphic data. FIG. 4 shows a case where this 
text information is included in the menu stream. For example, the shared stream is stored only 
once and navigation commands in each menu stream call predetermined portions of the shared 
stream as needed during reproduction of the menu stream. 

[0025] If one language is selected by a user or by the reproducing apparatus manufacturer, the 
processor 420 transfers information regarding the selected language to the decoder 430, and 
the decoder 430 selects one mew- interactive graphics stream among a plurality of multiplexed 
interactive graphics mew-streams and decodes the selected interactive graphics mew-stream. 
At this time, the data of the interactive graphics mew-stream may have a variety of different 
formats, such as text and graphic formats, and usually has a graphic format. 

[0026] FIG. 5 is a flowchart of a method of selecting one among a plurality of interactive 
graphics m ew-streams according to language information . 
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[0027] FIG. 5 shows a case where when power is supplied or a user command is provided, a 
program selects one interactive graphics m enu-stream and reproduces the selected interactive 
graphics stream, and a case where a movie is being reproduced, a program multiplexed with a 
movie stream selects one interactive graphics mew-stream and reproduces the selected 
interactive graphics m ew-stream. 

[0028] In a menu language register, th e I D o f information about language used in a menu 
str e am is stored as a stream ID . First, toe- an interactive graphics stream ID of a m e nu str e am 
written in the same language as the menu language is stored in a predetermined register in 
operation S510. That is, the program finds ID information of a m e nu an interactive graphics 
stream corresponding to a language stored in a menu language register, and stores it in a 
predetermined register storing th e numb e r of th e menu a number allocated to the interactive 
graphics stream currently being reproduced. If there i s no m e nu are no interactive graphics 
streams, str e am corr e spond i ng to the l anguag e , 0 is stor e d as a default value , for example, 0, is 
stored in the predetermined register. 

[0029] After the stream ID is stored in the predetermined register, a command to reproduce a 
movieclip is received in operation S520. At this time, the movieclip may be a menu or movie 
contents formed with moving pictures. During reproduction of the interactive graphics stream, if 
an interactive graphics stream change program included in the interactive graphics stream is 
executed, new attribute information (i.e., language information in this embodiment) is obtained, 
and then an interactive graphics stream is selected according to the new attribute information 
and is read and reproduced. Before these operations are performed, an error check is 
performed in operation S530. In other words, if the interactive graphics stream change program 
included in the interactive graphics stream is executed during reproduction of the interactive 
graphics stream, it is determined whether an interactive graphics stream having the new 
attribute information is present in operation S530. The interactive graphics stream change 
program is a button command included in a button obiect. B e for e th e mov ie cl i p is r e produc e d, i t 
i s confirm e d again that the pr e determined r e g i st e r value s e t by th e program i s va l id i n op e ration 
S530. I n ord e r to perform the confirmation, i t is d e t e rmined wheth e r or not th e valu e stor e d in 
th e reg i st e r is i nc l ud e d i n th e m e nu str e am numb e r mult i pl e xed in th e s ele ct e d mov ie c li p. I f tho 
va l u e i s i nc l ud e d, i t is d e t e rmin e d that th e valu e is valid and th e va l u e alr e ady stor e d i s 
ma i nta i n e d. If tho va l u e i s not i nclud e d, it i s d e t e rm i n e d that th e va l u e is i nva l id and tho va l uo ic 
r e p l ac e d by a d e fault va l u e 0, and 0 i s stor e d in th e pr e d e t e rmin e d r e g i ster. If th e r e is a 
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mov ie clip corr e spond i ng to th e valu e stor e d i n th e r e g i st e r, th e movieclip i s decod e d and 
r e produc e d in op e ration S540. Wh e n th e movi e c li p i s r e produc e d, i f a command to s e l e ct 
anoth e r l anguag e is r o coivod i n op e rat i on S550, th e proc e ss r e turns to th e operation S530 i n 
wh i ch an e rror i s ch e ck e d. 

[00301 To perform the determination, it is confirmed whether or not the value stored in the 
register is included in the interactive graphics stream number multiplexed in the selected 
movieclip. If the value is included, it is determined that the value is valid and the value already 
stored is maintained. If the value is not included, it is determined that the value is invalid and 
the value is replaced by a default value 0, and 0 is stored in the predetermined register. If there 
is a movieclip corresponding to the value stored in the register the movieclip is decoded and 
reproduced in operation S540. When the movieclip is reproduced, if a command to select 
another language is received in operation S550, the process returns to operation S530 in which 
an error is checked. 

[0031] FIG. 6 is a schematic diagram showing the operations of a reproducing apparatus when 
a-me wan interactive graphics stream is included in a movieclip. Referring to FIG. 6, it can be 
seen that a program prepared in advance by a contents provider is included in a predetermined 
part of a movie stream. While executing this program, a processor 620 determines a menu 
stream by using the program itself, system register values 610 stored in the reproducing 
apparatus, a user's inputs, etc. The menu stream thus selected is decoded by a decoder 630 
together with other streams such as audio and video streams and text information 
corresponding to the selected language. 

[0032] The present invention may be embodied in a code, which can be read by a computer, on 
a computer readable recording medium. The computer readable recording medium includes all 
kinds of recording apparatuses on which computer readable data is stored. The computer 
readable recording media includes storage ROMs, RAMs, CD-ROMs, magnetic tapes, floppy 
disks, optical data storage devices, and also includes carrier waves (e.g., transmission over the 
Internet). Also, the computer readable recording media can be shared among computer 
systems connected through a network and can store and execute a computer readable code in 
a distributed mode. 

[0033] According to the present invention, text information written in a variety of languages and 
data shared by those languages are multiplexed and stored in one menu stream such that data 
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is not redundantly stored and less storage space is wasted. In addition, since a menu stream is 
selected using a program, content can be produced according to various types of attribute 
information. 

[0034] Although a few embodiments of the present invention have been shown and described, 
it would be appreciated by those skilled in the art that changes may be made in this 
embodiment without departing from the principles and spirit of the invention, the scope of which 
is defined in the claims and their equivalents. 
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